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(57) Abstract: Norbomene open-ring 
polymers which exhibit relatively small 
birefringence, peculiar dependence of 
birefringence on wavelength, and excellent 
transparency and heat resistance. The 
polymers comprises structural units 
represented by the general formula (I): general 
formula (I) general formula (I-l) general 
formula (1-2) wherein m and n are each an 
integer of 0 to 2; is ethylene or vinylene; 
and are each hydrogen or a substituted or 
unsubstituted hydrocarbon group having 1 to 
30 carbon atoms; and is a group represented 
by the general formula (I-l) or (1-2) (wherein 
R" to R^' are each hydrogen, halogeno, an 
optionally substituted C1.30 hydrocarbon group 
which may have a connecting group optionally 
containing oxygen, sulfur, nitrogen, or silicon, 
or a polar group; p and q are each 0 or a 
positive integer with the proviso that when 
both p and q are 0, R^^ and R^^ or R^^ and R^^ 
may be united to form a carbo- or hetero-cycle 
which may have any of mono- and poly-cyclic 
structures; and s is 0 or a positive integer.) 
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(81) CBrt;: AE, AG, AL. AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, C A, CH, CN. CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE. EG. ES, FI, GB. GD. GE. GH. GM. HR. 
HU. ED. IL. IN. IS. KB. KG. KP. KR. KZ, LC. LK. LR, LS. 



LT, LU. LV, MA, MD, MG, MK, MN. MW. MX. MZ. MI. 
NO, NZ, OM, PG, PH, PL, PT, RO. RU. SC. SD. SB, SG. 
SK. SL. SY, TJ. TM. TN. TR. TT. TZ. UA. UG. US. UZ. 
VC.VN.YU.ZA.ZM.ZW. 
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m^^mi ^mm<om^mt. -m. ( i ) (omm^it ( i ) m-r^o 




(I-l) X\t (1-2) (D^o (I-l) RX^ (1-2) R^'-^R^^t^m 

^xmmmit^^^xt^ ^mmtxhx\^\ -^^ (1-2) sftox^iE© 
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(84) fi^m (JtOA): ARIPO ^ff (BW, GH. GM, KE. LS, 
MW, MZ. SD, SL, SZ, TZ, UG, ZM, ZW). 3.— 5 
1^ (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — a 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR). OAPI (BP, BJ, CP, CG, CI. CM, GA, GN, GQ, 
GW, ML, MR, NE. SN, TD. TO). 
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5#tt^W-r6fcfe. -^Utmrn (4 0 0~8 0 0nm) le:*3ltS^T(^3tel-OVNT. 

MfXmi : - 1 3 2 6 2 5#<^# 

5feff:S:m2 : - 1 3 2 6 2 6-^^ 

^=fT:Stllfc3 :#|Bq^2-1 3 34 1 3-§^^ 
M7:Scm4 : #MBS6 1-1 20 8 1 6^M^ 
MfXmS : #MBS6 1-115 9 1 2-i-4^# 
^fTZSCifce :#MBS6 3-2 1 8 726-^# 
^nXm? :#|B¥4-24 5 20 2#^ 
3fe=fT:Scm8 : #M5F4 - 3 6 1 2 0-^^ 

mfxm9 : #w¥5 - 2 1 0 s^<ikm 

MfXmi 0. : Wm^5- 6 4 8 6 5-^^^ 
3feff:«ll :#|i5p5-2 1 2 82 8-^# 
^fefflStmi 2 : #M¥^6-5 1 1 1 7-^# 
^feff:S:mi3 :#P^7-7 76 0 8^# 
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(1-1) CI-2) 




(i-i) ^xx^ (1-2) iz:*3VNT. R^^~R''j*^ ^ti^rm:iL\z.7kmm'f- 

(II) :grWi-S^>(^-CfeoT'fea;v>o 
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-ffi^ (n) 




4 



■^fc. Jbl5— ^ (I) IJ:^3V>-C^ m=0-C, n = lT?fe5«5t^ffi (I) ^^1"^^ 
-^^ (I-l) Kif3\^X. p = OT?. q = 0t?fe«9. :d^oR-*3<tt^R^=<^)iI^ 

7Km£Jl^<^«^'^*'S«it^<^ (I) |[r^-r5^i:;6S^*bv\ 

*yb> (I-l) p = 0-e. q = 0-Cfc!9. ;6^oR^^i3J;T^R^°^S^ 
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yt^r^y"^-. mtm. ^mm. ^^9-. ic lsi. l 



mut. mmmi\m^m-^i^ (pi) «^ 'h-nmr:^^^^ v/mx-h^o 
0 2 ^Mii-^sm^^*: (PI) (^iR^-^jJ' hjmxh^o 
msi-i. mmm2\m^mB-i^ (P2) (z> 'h-nmr:^^^ v/mxh^o 

ig4fi. ^^J2i;i#sm^«5: (P2) ©iR;^-<i5' h/mxh^o 
igsf^. ii»!i3j;i>^5m^^^ (P3) 'u-NMK:^^t!7 h/mxh^o 

136}*. ||^6^J3^^:'^sm'a•^^ (pa) <^ir:^-^^ h/mxh^o 
msf*. ^M4i;i'^5fi^ (P4) <DiR>^^^ h/via-efeSo 

ia9{i. ^0-!l5{;i>^Sm^^ (P5) CO ^H-NMR;^-<i^ h^VH-CfeSo 
mi Of*. I^MSlei^sm-a-^: (PS) (^iR^^-^i^b/Ha-efcSo 

mi If*. mtmeKm^m^w- (pe) (d ^h-nmr;^-<:J^ wv-m-efeSo 
m 1 2f*. mmmei^^^M-^i^ (p e) o i r;:?.^^ h/i^mxh^o 

<om.^^w&.-^^Mx^^o 
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fi. ±ia-^ (i-i) -c*^tuss^fc{i-hiB-ag^ (1-2) xrn^M^ 
-jiis:^ (i-i) ^xxj^-^ (1-2) ^;l:i3v^-c. R^^~R^^{i> ^ti^^taa^tciTK 

u < (*^em<^^5!i^^5 1-30 (Z)^{b7K^s<^*^M i u-c f*. ( I ) 

m\t. ^mm(Dmmm^\mim^\-r\^^-^i^x<. fe5v^{t^^B (i ink age) 
^:f^uTJ^'a•b-cv^Tt>J;v^o :i^-e. m^sf^i^ mmm=f: mnm^f-. ^mM^^b< 

o(D2m(Dm\:ji^mm m^i^. - (ch^ ) „ - emu m«i~io(75^ xm^ 

tl^T;V^Ul^m] . ;!57/V^=^/^S (-co-) . ;&/V7j<=/V:^^i/S (-COO-) . 

j^^/vjfc^-S (-SO2 -) ^ ^-T^/vjg-^ (-0-) . ^i^^-x/v^-a- (-S-) . 

(-NH-) . m-a- (-NHCO-) . i^a=3f^f-:/^^ (-S i (R2 ) O 
- -.{abRf^^^/VS^ :^^/V^(DT/V^/i^m) . fc5VM*r^b(^2aj^Ji;iS]^-a-^ 
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mnmtvxn. m^itym^. mmm^i-i oa^r^i-^'^i^m. .=^:^y^^^^^ t 

y ;^/w:<f / y /vs ^ u-c« b y ;^ ^/vi^ y /v^. h y ^i^/i^ex y z^^^s^if fe) ; r 
^ (1-2) ij:*3v>t. stio i£.fcniE<D^m. 0-^v<no^2Xh^. 

mK\zLi^'a'Vx^mm'^f^\-mmm^^^\^xi^x<. :iti^<Dmmm^f^immm-im 

^ (i) (iii)K^h(D7!)mif^Mo 



^ (i) 



^ (ii) 



(m) 




^<DXofmi^^&. (I) — (I) {-*5V^T^ m=OX\ n=lX^y) 

, A^oR^ *3j;t;?R'' (D\,^-rflhi!)^7kmm'f-Xh\) . ^hK. (I-l) ^ 
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VNTp = q = OT'fcSl>©. ^/Cti. (1-2) l;i*3V>T s = OT'fcS j; K) 

0*b<. R' t^-^ (i-i) T?^^tt5S-efc!9. -^^ (i-i) i-fc'v^ 

:bhmm\m-^\^\'\ ^^i-. (i-i) x^m^n^mx-h^. -^^ ( 

I-l) ^;l^3V^T. p = q = 0-t?fc9> R^^i3j:TJ«R^«<^^i^'fe<^t>-:^:d57K^£^ 

r(??J:5>^i=ill5t¥'6fc (I) fix Tia-^^ dm) -e«$Hsy/v4</w^^>'m¥»#: ( 

— ( I m) ^ 



:i(OX^tmMmMi^ (I) ^:U-CJ*. «?il^tfx 4-:^=¥1^-^yi^^?'^ C5. 2. 1 
O''- M X^^-S-J^V'-S, 5-i>:^:^^6-:^^f- '1^^->^X2 C9. 2. 1. 

(1) 4->'cii^7l'-4-Tif-by ViJ^t^ C5. 2. 1. 0"- M 7^:^-8 -^V- 3 

(2) 6-7a.r./l.-6-Tif— O-i^i^-^^ C.9. 2. 1. l'-^- O'^'^''. O^'M 
^V^7*:«7— 1 2-3ii^— 5, 7-i^:^>^. 

(3) 4- (2-7^^/^:701^/1-) -4-Tif-hy ^^5^1=^ C5. 2. 1. 0 « ] 




i 2, 6 
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, 2, 6 
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(4) 6_ (2 -7^ 5^/1^:7 -Q-T^-^^^^'^y^^ C9. 2. 1. 1 ' - 
2.10 0*' ^i/^x;^^— 1 2— 3^:^—5, 7— 

(5) 4- (2, 6-i^7«^/^:73i=i/V) - 4 -Tf"- h y i^tJ^ 13 C5. 2. 1. 0 

] 7*:*- 8-^:/- 3, 5-s^:^^^^ 

(6) 6- (2, e-v'^^/V'^^i:::./!^) - 6 -Tlf-^>'^5'^^i5' C9. 2. 1. 1 
9 0=^ '°. 0" ^ 2-:3^>'-5, 7— 

(7) 4_ (2, 6-i^^^/V'73:=i/V') -4-T1f- hy i/iJ^i^' C5. 2. 1. 0 
] x:!&-8-3i>'-3. 5-':?:^^^> 

(8) 6- (2, 6-v^3i^/V7a.^/V) -e-Tif-^V'iJ'i^iJ^i^i C9. 2. 1. 1 
9 0'* '°. 0"*' M ^i^^^T^v^^— 1 2-^:/— 5, 7— 

(9) 4- (2, 4-i;^^^/V:73.^/V') -4-rif-by VtJ^t^ C5. 2. 1. 0 

(10) 6- (2, 4-t?7^^/V7rc^/P') [9. 2. 1. 1 
3.9 0^-'°. 0^' " ] ^^'^T^;^;-! 2-:t^^-5, 7-i^:i-y. 

(11) 4- (4-^^nn-2-P«^/V'73i— /V) - 4 -Ti?*- h P C5. 2. 1 
. 0'- ' ] x:j&-8-3^:/-3, 5-i^:^->'x 

(12) 6- (4-i5^nn-2-^^/V7ai:^;V) - 6 -Tif-^i^i5'i>^i5' C9. 2. 
1. l''". 0''''°. 0** ^ ] 2-^i^-5, 7-i^:^>'^ 

(13) 4- (4-iJ'i='n7cnc:i/V) -4-Tlf-by^/i5'n [5. 2. 1. O^ Mt" 
;>&- 8-J^>'- 3, 5— i^:^:/^ 

(14) 6- (4-i5^nn:7ai=7V) - Q-T^—<l^'^^y^ ^ C9. 2. 1. 1 V 
0 2.10, 0*' ' D -<i^i? 7^:557-1 2 -^V-- 5. 7— 

(1 5) 4- (2-iJ^na7rcc:i/V') -4-Tif- b y ^^iJ't^ C5. 2. 1. 0^' « ] 7^ 
;^7-8-^i^-3, 5--:^:^V, 

(16) 6- {2-^nn-ya^:^;V) -Q-r-^F-^l^^^y^n [9. 2. 1. 1'"' . 
q2. 10 " ] ^l>^^'fiJ-12-=^'y-b, 7-i^:^>'. 

(17) 4- (B-^nti^'ai^/V) -4-Tif-byi^iJ'i=' C5. 2. 1. 0 M 7* 
;&-8-^^-3, 5-v^:^i/^ 

(18) 6- O-jJ^nn^o.::^/!^) - Q -ri^-^^-^^^^ C9. 2. 1. 1 ' • 
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(24) 6- (2, 6-i^iJ'nn7:3i^/V) - 6 -Tif — 13 [9. 2. 1. 1 
3.9 o^"'°. 0"' * ) ^i^^T^^^?— 1 2— 5, 7— 

(25) 4- (2, 4, 5- by ^nP73^^/V) -4-Tif-hy Vi5^ci [5. 2. 1 

0^' " ] 7*;5^-8-^:/-3, 5-i^;^:^s 

(26) 6- (2. 4, 5-by i^T3Ci7rc^/V) -6-Tif— C9. 2. 

1. 1^'^. O^-'". 0*- M -^^^V^^- 1 2-3^:/-5, 7-i^:^-^> 

(2 7) 4- (4-yn^7ai=.7V) -4-Tif-byi/:^^t' C5. 2. 1. O^ M X 

(2 8) 6- (4-^0^731=^71^) -e-Tif-^V^^^/tJ'ti C9. 2. 1. I''' . 

(29) 4- (4-yn^-2. 6 ^/l-7rc^/V) - 4 -Tif- h y i^iJ' 1=^ C5. 

2. 1. 0^' « ] '7*:i&-8-:tl^-3, 5-i^:^:/x 

(3 0) 6- (4-:/n^-2, 6 -i?^^7i-:7*c=^;v) -6-rif — ii^^-y^^ [9 

2. 1. l'"'. O"*'^". O*- M ^^^5^7^:^- 1 2-^^- 5, 7— 
(3 1) 4- (4-^b^i/:5&/V2J^^>'^7ai^/V') -4-Tif- hy i/jJ^t^ C5. 2. 1 
. 0^' M 7^:!?7-8-^>'-3, 5-i?:^-^^^ 
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9. 2. 1. 1^'*. 0^*'°. 0*' ^ ] ^i^^x;^-! 2-:t:/-5, 7-;^:^>'. 

(5 7) 4- (2, 5-i^^b'¥->':73i=:i/V) -4-rif- by ViJ^ci [5, 2. 1. 0 
^- " ] -7^:*-8-^v-3, 5-i:^:ti^. 

(5 8) 6- (2, 5-i?^h^V7:x^/V') - 6 -Tlf-^Vc5' iXi^ n [9. 2. 1. 

(59) 4- {3-?^ h^iy:^/l-:^=-/l--4-;^ h^->:7=^=^/^) -4-rU*-hyi^^ 
n C5. 2. 1. O'^' M ^:=&-8-3^i^-3, 5 — i^^^V, 
(6 0) 6- (3-^ h=ari/:&/l'2J^'— /^-4-7« h^i/7ai=7k) - 6 -Tf"— O-i^ v' 
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1 4 

(6 1) 4- (2-;?«^/V-4-=^bt2 7airi/^) -4-T1f- h P n [5. 2. 1 

(6 2) 6- {2-:^'^Jl^-4-^Vr:iy^^M - 6 -T1f — O'^i^^n C9- 2. 
1. 1"'^. o'-^". 0*' :\ ^'y^y':^-! 2-:r.:^-5, T-i^:^:^^ 

(6 3) 4- (4-^bn:7ai::^/l') - 4 -T-i?*- f y i^tJ' n [5. 2. 1. 0^- « 3 
;;t7-8-:tV-3, 5-v^::^->'> 

(64) 6- (4-= hn:7zczi7^) -6-Tif-^:/i5'v'i5^i3 C9. 2. 1. I'-'. 

(65) 4- (4-VTy:7ai::^/V) - 4 -Tlf- b y o [5. 2. 1. O^M 7^ 
;i;-8-:=.v-3, 5 

(6 6) 6- i4—>T/^='^:=^/^) -6-T-^-^>^iy^'i=i C9. 2. 1. 1 " . 

(6 7) 4- (4-1^73^^/^) C5. 2. 1. C' "] t':^- 

8-:3^V-3, 5— i^:^^^ 
(6 8) 6- (4-tf:73i=/W) -6-rif— O'iJ'v'rJ't' (9. 2. 1. 1 ' . O ^• 

(69) 4- (2-lf7:n^/k) -4-rif-hyi^^T:i (5. 2. 1. O^'Mt*:*- 
8-3i>'-3. 5-i^:t:y. 

(70) 6- (2-1^-7;^^/^) _6-Tif— O-^i^i^n C9. 2. 1. I""". 0 ^• 
10 0*- M 1 2-:i^>'-5, 7-i^:^>'^ 

(7 1) 4- {3-\f7a^=^M - 4 -Tif- MJ VtJ' 13 C5. 2. 1. O^'M 7*:*- 

8— 3, 5— 

(72) 6- (3-^:7 3i=:/V) -e-^Tif-^ViJ^i^i^n [9. 2. 1. 1 ^- ' . O"' 
10 0*' M ^V:5'7*;&-1 2-3^:^-5, 7-i?:^:/. 

(7 3) 4- (2-p« b:^?^^^^^^^/^^^/^) -4:-Tf-hV->^^ C5. 2. 1. 
0^' " ] x;57-8-:ti/- 3, 5-v^:^i/. 

(74) 6- {2-;^ h^i^i^^l^y^y^==-^^) - Q -T^-^l^^i^i!^ ^ C9. 2. 1 
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1 5 



^3.9 Q'^'^o, 0"- " ] 1 2— 5, 7 

(7 5) 4- O-^yv;^-!^^/^) [5. 2. 1. O'^-M 



2. xo 0"- M 1 2— ^V— 5, 7— 

(7 7) 2-p<^/^-4- (2-p«^7V:73:^/V') -4-Tif- hy Vt^c^ C5. 2. 1 

(7 8) 4-^^/V-6- (2-7^^/1^7 31 ^^/W) -6-Tlf-^V^i^j5'Ci [9. 2. 

_biB (1) ~ (7 8) (Dib^<omm^^srf\z^„ 



(7 6) 6- (9-7/^:^1^=./^) C9. 2. 1. 1 



0 




m^MWm'^ (11) ^^i-s^><D-cfeo-c^J;v\ 

o 
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1 9 



^mmx^oxh. #^3t-efeo-ctj:v>o :Ltih(Dm'^'ttc}t^(oMci^mtvxi-x 

^ (I) ic*3tt5R' ^XXML' mj^\:i-m^ (I-l) iHSXXJ^^ (1-2) 

m<oy^9>^:^i!>^mi-^i^^m^mmhi^^^x. (id i^^^^x. -r^ 

ib<}^fi:< thl^i)^- (CHa ) k COOR^''-t?^^tu5:&/V3^>'m^^.7'>'^S (r;it? 

. R^«f*^m^i~2ocombicmstr^u k{io~i 0(^S^-efc^o ) x^^h<o 
r^-e. ±iaoR"-e^$tbSi^mJl^i~2 0<z)^^b?Km^<^:Sr«s^?!ii:L.Tfi, ^ 

;i(Z)j;5 5fe«3itm'tfc (II) TIB-^ dim) -e^$tb5//v:ii?/^^i^^^»#: ( 
^T. m'^mmW^ (ID J i:V>5o ) =Sr. (I) ^^M^^fi-^-rsr ^l-J: 

(Im) 



dim) lJ:*3V>T. t *3j;t;«uf«tl/^^lEl-0 *fcf:ijEO^-Cfc^o R* 

< {i-^^mM^^-^t?^b< ^^'^^7^^v^5g^s^WUT'^> J;v^m*^^*^^'^^^^ 

7itl^3 0(Dmi\:jkmm;^fci-im^^^U R" ^R' */c}:iR" ^R^ i-i-mtV 
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2 0 

(n) <DM.iimtvx\'X. 

(7 9) tf^/iJ'n [2. 2. 1] ^l^h-a-J^V'^ 

(80) hyVt^n [5. 2. 1. 0=^^7^^-8-31:/, 

(8 1) 7^h7i/;5^n [4. 4. 0. 1^''. '"1 K-7*:&- 3 -ai:/, 

(8 2) [9. 2. 1. 1*'' . 0^''". 0'^ 1 -<>^f:^- 

(.83) ^-^^^y^ri 113. 2. 1. 0^--. 0^' 0^--]^=» 

(84) 5-7«5^/H^'^/^T3 [2. 2. 1] '^yh-2-^>', 

(85) S-^^/Vlfiy^P [2. 2. 1] ^:^h-2-:3iV, 

(86) S-Z/W/V^^iz/Vlfi/^n [2. 2. 1 ] ---T' h - 2 

(87) 5 — f y :/n tr/Hf n [2. 2. 1] -^>^b-2-3i>', 

(88) 5-//W/V;^^^/Hfi/^n [2. 2. 1] b- 2 -:a^:^> 

(89) S-y/W/Vxi^/Vl^^^iJ't^ [2. 2. 1] h- 2 

(90) 5-'>^n^^V>'V'b*v'i5'i3 [2. 2. 1] 2 -:3i>', 

(91) 5- (3—>^T3^:af-feri/V) Ifi/j^P [2. 2. 1] •^7'h-2-^>'. 
(9 2) S-^^PT^Vbfi/^n [2. 2. 1] ^:/h-2-:3i>', 

(93) 8-:^^yv=V7^b7v'>7n [4. 4. 0. 1=^'^. l'''"! Y^y':^-3-::^> 

(94) 8-^^/Wxb7i^i5'n [4. 4. 0. 1'- K7^;?7-3-^V. 

(95) S-^/T/lfVtJ^n [2. 2. 1] b- 2 

(96) 5-v'Ty-5-p«^/^l^V^a [2. 2. l]-^yb-2-^>s 
(9 7) 5-^ b^i/;j!77V7j?:=i/H:fi/i5'n [2. 2. 1 ] h - 2 

(98) S-^^/V-S-;^ h^i^:i5;/^3i?::^>'^t^'^>i5't^ [2. 2. 1 ] b- 2 -:3i:/ 

(9 9) 5-:3^h^i/:*yV7i^^^/Vfc^Vj5't3 [2. 2. 1 ] 2 -JiV, 

(100) 8-iXT/7^h9Vi^i=' [4. 4. 0. 1=^'^. 1'-^°] h^y'^-3-=^>. 
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2 1 



(101) 8-:^ h^i^^^i^^^^^y^y^^^^ C4. 4. 0. i"*-". l'-'°3 K7*;<7 
(10 2) 8-^b^V;&/V7i?^/v^b7^^iJ'n [4. 4. 0. 1 " . 1''^°] Vf:^ 

(103) 8— f y7'ci;j^df^V:i(;/Vj}^c:^/V'X b7i^^»=' [4. 4. 0. 1^-'. 1'*"] 
Kv^:^;-3-:3iv, 

(104) 8-//W/V7'n7Kdpv^;&/V'Jl^^/^7"b9'>^i=» [4. 4. 0. 1 " . 1 
10] |.*^;;^_3_a;v^ 

(10 5) 8-n-y h^V;&/l-3!J^^-/l^H7v^i^n [4. 4. 0. I'^-^.l'-"] K 

(106) 8-p«^/V-8-ixry7^h7V:5^n [4. 4. 0. 1*'^. 1'-^°] Kt^:^^ 
- 3 

(107) 8-7^^/^— 8-;^ h^i/:5&/^^'— ^'^T^ [4. 4. 0. 1 ° . 1 

(108) 8-p«^/V-8-^h=3E^V;!&/V7i?=^/V^ hT'^tJ^i:' [4. 4. 0. I''-''. 1 
7. 10] 

(10 9) 8-^^/W-8-n-:/n/i<^iX;«7/WJK::^/^7" h^i^ri^ci [4. 4. 0. 1 

6 17. 10] |*^;J;_3_31>,^ 

(110) 8-:^^/l^—8-^y':fv-^^Z^:^^l'^=^/^y^h9i^^^ [4. 4. 0. 1^' 

6 -^7. 10] |*^^_3_^i/^ 

(111) 8->^'^/\^-8-ii-^V^-y:^^^^^^^'rh9i^^'i^ [4. 4. 0. 1^-" 

(112) 8-7a:/dfi>';(;/V7l?=:/I^h7-:^i5^n [4. 4. 0. 1 = . 1 

;!&-3-:3^>'. 

(113) 8- (^-^7^=3^i/) ;;t7/v^^/vxh7i^^tr [4. 4. 0. I*'" . 1'- 
K7*;{7-3-^:/^ 

(114) 8- i2-i-:7}^^-» ;&7V':^?r^7l^b9^>^n [4. 4. 0. I*'". 1 
10] |*^;^_3_:i^^^ 

(115) 8- (4 -701^/^:701/ =3^^/) ;&/V^^::^/Vxh7i^^ti [4. 4. 0. 1 
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2 2 

i 17. 103 |.*^^_3_:nV. 

(116) 8-:^^^^-8-y3L/^^^^/V')^:=^/l^h9-y^^ [4. 4. 0. 1 ^- V 

(117) 8-p«^/V-8- (l-*:^7h^V) :^7/V2j?:=i/V^b7->^^3 [4. 4. 0. 

(118) 8-p«^/W-8- (2-':?-7 h^^f^^') :^;/V7jf::i/l^ [4. 4. O. 

(119) 8-7«^/V-8- (4-:73i:=i/V73i/=^^^) j^z/VsJ?^/!^ b 7 v'^ 13 [4. 
4. 0. l^'". 1"-'°] h^y':fy-3-:^l^. 

(120) 5 ^ [2. 2. 1] ^:/h-2-3i>'^ 

(121) 5- il—ry^M tf->^a [2. 2. 11 ^ZfV-2-:r.'y, 

(122) 5- (2--^7=^/V') Ifi/tJ^n [2. 2. 1 ] h- 2 -^i:/, 

(123) 5- (4-fc':7a:=/V) tf^Xi^n [2. 2. 1 ] h - 2 -3^>'. 

(124) 5- i2-')-:7f-M -5-p«^/Hfi/i{^l3 [2. 2. 1 ] -^^^ b - 2 -^^^^ 

(125) 5- (4 -If :7a: ^yV) -5-p<^7Hi'->i5'13 [2. 2. l3^7'b-2-3i 

(126) 8-7;n^/l^h7i/i5'l3 [4. 4. 0. 1 ^- ^ . 1'' -S-Kx-fe^-. 
(12 7) 5-t: Ki3'3?^i/tfV:?'i3 [2. 2. 1] h- 2 -31:/ 

(128) 5-;^ b^^Xlfi/i^^n [2. 2. 1 ]. ^7" h - 2 

(129) 5-t: Kn^v'P^^^l^T^'v^^i=' [2. 2. 1 ] ^7° h - 2 -^t^-, 

(130) 5-T5yp«^/^lfi/^i=f [2. 2. 1] ^7"h-2-^:/. 
(13 1) S-^tinT^^/Hfi^^i'n [2. 2. 1] ^T'b- 2-^>'^ 
(13 2) 5- M;^^ b^i/^/y/HfV^i=» [2. 2. 1] ■^7'h-2-3i:/, 

(133) 5- M;3i bd^-i/ixy/PlfViJ^o [2. 2. 1] ^7'b-2-3i>', 

(134) 5- hy-n-7"n4^df^/vy/Hfi^^n [2. 2. 1 ] ^7" h- 2 -^V, 

(135) 5-hy-n-:/h=¥V^'y7P'lfi^^n [2. 2. 1] ^7" b- 2 
(13 6) 5-7/V:^nlfv'i^n [2. 2. 1] ^7'b- 2-^^^^ . 
(137) 5-7/^:^n7«^/H:fi/^ti [2. 2. 1 ] -^7" h - 2 
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2 3 

(138) [2. 2. ll ^Z/'V-2-^'y. 

(139) 5-^:/^:77V;^C2a:^/Hfi/i5^o [2. 2. 1 ] h - 2 

(140) 5, 5-i?:7/V:^i3lfi/;J'n [2. 2. 1] h- 2 -3i>'^ 

(141) 5, 6 If i/^J' n [2. 2. 1] ^:/h-2-:3^V, 

(142) 5, (by 7/V::^ap«5^/V) Ifv^iJ^n [2. 2. l]^:/h-2-:a^ 

(143) 5, (hy 7/^:^13 T^^/V-) IfS^^n [2. 2. l]^:/h-2-^ 

(144) 5-p«^/V-5- hy :7yl<':rn^^/Vlfv'^a [2. 2. 1] •^::^h-2-J^ 

(14 5) 5, 5. [2. 2. 1] ^T'h- 2-3i>', 

(146) 5, 5, 6-by:^ (7/V:^-npt^/V) tfi^iJ^n [2. 2. 1 ] --^'IT' h - 2 - 

(147) 5. 5, 6, 6-xb7:7/l^:^nlfVj>'n [2. 2. 1] h- 2 -^^-^ 

(148) 5, 5, 6. 6— T^b^'^r;^ V ^^JV) \fl^^n [2. 2. 1] 

(14 9) 5. 5-i;?:7/^;e-n-6, (hy :7/v;^i3^^/V') ifixi^n [2. 2 

. 1] --^7'h-2-^>'. 
(150) 5-7/l';*-i=i-5-^^^^:7/V'Je-nJi^/V'H'i^^n [2. 2. i]^:/b-2 

(15 1) S-i^^nn-S, 6, 6 - h y ^/V-^^n If i^i^ n [2. 2. l]^:7"b-2- 

(15 2) 5, 5, 6-hy >^/^:^n-6-hy7/V'::e-n^ b^i^lfi^j;^^ [2. 2. 1 
] ^>^b-2-3i>'< 

(15 3) 8-7/V';rn7^b7':x^n [4. 4. 0. 1^'^. 1^'^"] Kx;^;-3-ai^ 

(154) 8-7/V:^-i3p«^/l^b7->J^ci [4. 4. O. 1' '. 1"-'°] K7^:«7-3 

(155) S-V))y?v^u:^^;\^Y7^y^'P^ [4. 4. 0. l''-^. l^-^°] Kt^:* 
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2 4 



(156) 8— <>'1?>^/W;a-P^^/I^b7v'i5^n [4. 4. 0. 1'- ' . Kt* 

(157) 8, 8-i^y;l^:^^y'V7i^^^ [4. 4. 0. 1"-=. 1' "] K7*:*-3 

(158) 8, 9-i;?7/V;4-oxh7^^j5't= [4. 4. 0. 1 " . l^'^"] K7^:«7-3 
-^^^^ 

(15 9) 8, 8-H'x^ (by 7/V:^n;>i'^/V') [4. 4. 0. 1 ^- V 1 

(16 0) 8. ihVy/^^^^^M "rh^i^^^ [4. 4. 0. 1 ^' ' . 1 

(16 1) 8-p«^/V-8-hy 7/V;*-np?^/l^h7->'^i=i [4. 4. 0. 1 = . 1 

(16 2) 8. 8, 9-by 7/^:^oxh7i^^i=' [4. 4. 0. 1^ '. l' '°3 Kx 
(16 3) 8. 8, 9-hy;^ (by ^/VitHpt^yV) 7"b7->'^i=i C4. 4. 0. 1 ^• 

6 17. 10] ^^^;^_3_:3lV, 

(164) 8, 8, 9, 9— 7"b7:7/W:^Pxb7:X>5^n [4. 4. 0. 1 ' . 1 '° 

(16 5) 8, 8. 9. ( b y 7/^^13 p« ^/V) T^b^i^iJ'P' C4. 4. 

0. 1^-'. 1''°] K7^:!&-3-:n^, 

(16 6) 8, 8-i^:7/V:^n-9, 9-tf;^ ( b y :7/V:^cip?^/^) T^b^v^tJ^o [4 
. 4. 0. 1*'". 1^'"] K7=':^-3-rnV. 

(16 7) 8, 9-v?:7/V:^n-8, 9-lf;^ ( b y l^/V:^^^^/^) T^b^i^^n [4 

. 4. 0. 1"-". l"-'"] K7':^-3-:i^i^. 
(16 8) 8, 8, 9-by7/^:^n-9-by7/W:^P7{ b^^^T^b^iXiJ^n [4. 4 

0. I'^-V 1^'^°] Kx:«/-3-:t>/, 



^^^(Dit-^mit. l®m-t?*fcJ:i2mi^±^iia^'^^-^-C#^^*^ (II) 
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2 5 

JilB (7 9) — (16 8) <Dit-^l^(Dmi^^&^Ti^^o 
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Wki 0] 



(79) (80) (81) (82) (83) (84) 








(85) (86) (87) (88) (89) (90) 








HzCHa (Cf^CHa CH(CH^ (CHsijCHs (CHsM^ls 



(91) (92) (93) (94) (95) (96) 







CHs 

J 

(97) (98) (99) 

^CQ2CH3 H3c\o2CH3 CO2CH2CH3 





:;N HaC CN 

zCHa 

(100) (101) (102) 







C02CH3 COzCHaCHa 



(103) (104) (105) (106) (107) (108) 








2CH(CH3)2 Cp2(CH2)2CH3 CQzCCHdaCHa H3C CN H3C CO2CH3 "sC CO2CH2CH3 

(109) (110) (111) (112) (113) 




H3C C02(CH2}2CH3 




:CH(CH3)2 




CH2)3CH3 
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2 7 



Litl 1] 



(114) 



(115) 



(116) (117) 








(118) 



(119) 



(120) (121) (122) 




OCHa 




(129) (130) (131) (132) (133) (134) 

^H2NH2 ^H2a ^KOCHah ^KOCH^CH^KOCHaCH^CHah 

(135) (136) (137) (138) (139) (140) (141) 




l(OCH2CH2CH2CHa)a 
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2 9 

(II) <om^\-is ^«5tm&4'9 8^/^%OTd5^*l-v\ 

«5t¥^fc (I) (II) t(Ditits ^/^ifcT'. ii^l 0 0 : 0~2 : 9 

8. 0*U<J*1OO : 0 — 5 : 9 5. ^^Km^V<\'i. 100 : 0-10 : 9 Ot?*? 

:$:^0J^D//V':^?/v^>'^PB^fi•B•#:^^:^3V^T^:i. «5t^tfe (I) <d5*>±IB-|S^ (I 
) ICjottSX^ jOSoc^Wi/S-efoS^jC^^ *3j:tm5t¥^i (11) <D^ib±m~m^ (II) 

lc:*3lt6X'^ ib^::^^ui^m-Vh^h(D(D^9\-(D$i\^t>K m^^HL (I) *5j;tm3t^<£c ( 
II) ® 9 0 JiT?fc S r ^ tm-^ b<x J:«90*u<j:i95 ^/v%£i_h. ^ h \m 

m^. :^^m(D//v^jv^:ymmmm^m-i. mm^ (d *3j;tm5t*'(& (id &^ 

$e>l-. 7tc^P^t;i*3V^-r«. (I) s (II) 53j;W<D^<DmS: 

flcoMSm^^. ^vy^^J':^'^. ^V4y^^>. ;^^i/^^-:/^v?^v. ^^vv- 
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3 0 

Tjinh) dS. ii^O. 2-5. 0. 0^U<«O. 3-4. 0. $ e,lC^*L'< J* 0. 3 
5 — 2. CCfe^o 

*fc. y/V/-?— ^31— Va^/iJ'n-^hif^^^^- (GPC : 7"h7l: Ki3:77V^^ 
lCj;o-Caa^$tu5^1J;=^^l^i/^^^^^* (Mn) a^l 0 0 0-5 0:^. 
$f*b<fi2 0 0 0~3 0;?. $e^^^:0*U<^i5OOO~3O:&-Cfo^9^ 

^* (Mw) UK a^5ooo-2oo^. 0*u<f:ii;?~ioo::^. $bi-0*u< 

±|BM^S (ninh) ^5 0. 2*«-efe§i^. ±f5^¥i^^^^» (Mn) 1 0 0 
(Tjinh) :aS5. 0%®;tS#^. ±IB^¥^5H^ft (Mn) dS5 0:^Sr®x.6 

m^h^\,^u±xsMm^m^m (mw) >5S2oo;5^Mx.5#^i^}*. ^^y/v:^?/^^ 

;H,#:6«jlU*. hy^^v-^/i/y =i-/i^-tf>^ C3- (3- t-:/^/v-5-y^/w-4 
-t Kn=3fe^73i^/w) . 1. 6 — C3- (3 

5_,;?_ t — 4 — t Kn^i^73i— /V') T'nlf:^^— ^ 2, 4 — tf:^— ( 
n_;e-i^f-7V^;a-) -6- (4-fcKn^i^-3, 5 — i?- t -v^^/VT^^ P 7 ) -1, 
3^ ^^'^'^^V :^V'^^^-'rhy'^^ C3- (3, 5 -v^- t 

-4-t Kn^i>'7*=^/v) . 2, 2 C3- ( 

3 ^ 5 t -zff-fv- 4 - Ki3 ^v:7 3^=^/1^) iT'o tr;^^— . ^^jJ' ^f'yjv- 

3_ (3^ 5_o?_ t -y^/V'-4-t Kn^-;/73^:=^/V) tf:^;!^— N, N' — 

(3, t-:7^^/l— 4-t Kn=3f^>-ti KniX^--^-^^: K. 

3 ^ 5 — t - rf'y-)V- 4 - fc K T3 df^-i^- 4 —^^^^'Jjvy ^;^:7;j-j^— h— 

,1,^ 1^ 3^ 5-by7«^/V-2. 4. (3' . 5' -^^-^-IT^JV-A- 
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3 1 

3./^-. 2. 2, [4- (1, 1, 3. 3-7"h7P«^/l-:/^^^) -6- 

*fcti#5e^:a#: (I) ^lK^il^-^&l:^-tffiV^e>tbS#J£^fi«^ (II) i3j;tj«^om(^>¥» 

i^mm^m^hfl^mmM.^m(Ofmit l^Xm, olefin Metathesis 
and Me tathesis Pol yme rization (K. J. IVIN, 
J. C. MO L, Academic Press 1 9 9 7) ^C|B^$tbTV^^M^t?fc 
9. m^\-f.. Tla©75^?-feV;^m^^^5^V^btbS„ i-Jfe^-fe. (a) W. Mo. Re 
*5j:tJ«V. T i(D^'^i!i^hm\'f.f\;tz.'pfl<}lhlUh, (b) Li. Na. K. Mg. 
Ca. Zn. Cd. Hg. B. AU Si. Sn. P b i?<D{t:'g^t?feoT. < 

05^n^ (c) 35s^p$tL;/b^>®'T?feoTt5J;v\ ^yt. ur (d) 

e> -5 7< -fe i/;=<.MiK;?>s^tf ^5 ttSo 

(a) ^5)-tbT5i^>&W. Mo. Re. V*3 JlTJ^T i <Z)>fb^tl<^ft^«?iIi: UTfi. W 
Clfl . MoCl» . ReOCla . VOCl a . TiCl* iS:}f<D!ll^m^l - 2 4 0 5 

1 7 ■^<^#l^fBm<^<t;'a^^#if ^ - ^ So 

(b) ^^^i:b-CffiV^t>^6^b'a■^©A^*:^»JfcU'C^^. n-C4 H9 Li. (C2 Hs 



wo 2004/044029 ^VCT/JP2003/014375 

3 2 

)3A1> (C2Hs)2AlCU (C2 Hs ) 1. 8 Al C 1 X. 5 ^ (C2Hs)Al 
C 1 2 . T^^^^VT/V^^i^i^. L i.H5^j:^(D#PH¥l - 2 4 0 5 1 7 -^#i-IBm<^^b'a' 

r^>^'^^t'^$fil}-fflV^5::i:^s-e#5:iS, j£i;iJ|#|H3pi-2 40 5 1 7 -^^#121^^ 

(d) m^<OimmtVX\'i, W (=N-2, 6-C6 Ha * Prz ) (=CH* Bu 
) (0» Bu) 2 > Mo (=N-2, 6-C6 Ha * Pra ) (=CH* Bu) (0» B 
u) 2 . Ru (=CHCH=CPh2 ) (PPha ) 2 C 1 2 . Ru (=CHPh) (P 

Ce Hi J 2 CI2 fi:i^i!)mfhfl?>o 
^^^i^:^fm<Dmm&tVXi-i. ±IB (a) ^^t. #^^S«^ (D :i3J;TJ?#^* 
(II) (D-^th^<?5#J'^:d5, ^e/vifei : 5 0 0—1 : 5 0 0 0 0 0 ^^jiSfBfflx 
U<}il : 1000~1 : 100000 tf-J^^I^W^t $fu5o 

(a) (b) m^t<Dm^}i> ^m^Jit? r (a) (b) id? 1 : 

1~1 : 100. tift.V<m : 2~1 : 5 0<^^fflfc$tt5o (a) (c) 
t(Dm^i^. ^/VJt-t' r (c) (a) ^5>J ^550. 00 5 : 1-15 : 1. 0* b 

<fiO. 0 5 : 1-10 : KDm^t^tl^o fm (d) (d) 

(I) 33J:tm^^ft<*: (n) <7>^^t(Dm^ftK ^/VitXl : 3 0-1 
: 1 OOOOOtJfcS^ia. 0*b<t*l : 5 0-1 : 5 O 0 0 0 ^^^CSlSffli ^tbSo 

-/^x/^ l-^i^T^:^^ l-^^-fe:/, l-^>^7">^. 1 l-/^v^ 1- 

^^^»MSS^J<^^ffl»^ U-Cf*. (*) m^Si^^t-#t$tbS#^¥*^ (I) *3j; 
WJ^^ifls: (II) '^'^ti- 1 ^/H^lMUX 0 . 0 0 5-1. 0^/K 1^t.V<\-tO. 02 



wo 2004/044029 ^^CT/JP2003/014375 

3 3 

mm-r^mm) (DM^i^mt^x^-t, m:^^^>^>'^ ^y^^^. ^^^^^-^^ ^ 

i-y. x;&Wi^*<^T/V:j57>^ ; V^n^:3ri^:/, iy^u-^-^^l^. "7* 

0*U<«1 : 1~2 0 : It^^&t^fl^o 
* :feJ;t;^— (II) K^n^x^ ;^)Sv^-ftl.^5t•'-^'^^S•^fc^«5t^f* (I) *3J:im 

(^^mAi^ (I) *5j;t)«m*i*: (II) \^m-^<mm<D^^mt)mMm^:^mm}n^i^x\^^ 
7k^m»o^t*^ (I) *3J:tm5^m»<*: (II) \:im-^<mm<D^mmm 



wo 2004/044029 ^^CT/JP2003/01437S 

3 4 

^-y-Y. %yr^^<'-. mm. mmm. m'^-. ic. lsi. l 

Mn) , (Mw) *3 j;tJ^-7-»^^ (Mw/Mn) ^c•oV^-Ci*. T^co;^ 



wo 2004/044029 




'CT/JP2003/014375 



C;if7;^^^«a^ (Tg) ) 

:^y— t^^^^^tii rHLC-8 O 2 0y/W-?— i^3i/j{'n-^hj5^7:7^— J 

(Mw) *5j;t;?5>^^4:$^* (Mw/Mn) ^M^U^o 
<##M (#^^»#: (I) f^-^^) > 

C9. 2. 1. l^'". 0*'^°. 0*' " ] 2-^V-5, 

7-i;?:^>-3 0g (0. 1 30 3^/1-) . *5j;t)«2, 4 -i^^ h^i^T^P i^l 9. 9 6 
g (0. 1 30 3^/V) ^ttii^. Hl-^^^UT@^^3 0 0mL^^PUfCo ^(Z)^ 

•#5g^UT#^^@fr4 4. 9 6 g (mUX^: 9 4%) ^#fe:o #b^X^^S«r^ /- 
/^-eS^^^-r 5 ^1 ^ I- J: . j^^mms. 74g (Ji3i#:4i%) ^#f^o 

m-is TIB«3t^ (A) -m^^Se- (2. 4-i^7« -6-Tlf ^ 

l^d^i^^n [9. 2. 1. 1"''. 0^'^°. 0* '' } ^>^f:fJ-12-:^^^-5, 7- 



Wki 3] 



mMA (A) 




0 OCHs 



wo 2004/044029 

3 6 

Wbi 4] 




<«^J1> 

(I) iu-cjifa^at^ (a) x-m^ti^e- (2. 4-^^^^^^^-^:^=^ 

2_j::/-5. 7-i?;e-:/7. 90g (21. e^y^/v) . (II) irU-CT 

|B«5t^ (C) -;?^^tl.§8-p<^/V-8-P« h^i/:*/V:4?-/l^H^'>'i5'^ 1^4. 4. 
o. i*^'^. i^''^"] y^'fio- 3- ^^i^S. 01 g (2 1. 6^y^/v) s ^5H^*I^4P^J 
irUTl-'^^-fei^O. 2 7g. *5j;t5^^S^i:U-Cb/v^i^5 1. 5g^. ^^M^Uf- 

(0. e^/l'/'L) 0. 1 3mL. *5j;TJ«^^/-/l«t:^<k; 
i?>'i/;^X>'<?5b/^^>'^ (0. 0 25^/V/L) 0. 34mL^Jn;t. 8 0'C-e4NF 

#^ttfc//v^/v^>'5^W^«^^<^M*^^^* (i^^) ^14- 2X10* > ^ 
jp^^A (Mn) {i3. 3 8X10" . (Mw/Mn) f:i4. 2 0-t?feo^ 

o 

Wkl 5] 



^^CT/JP2003/014375 



(C) 
C00CH3 



wo 2004/044029 '^|f' ^VCT/JP2003/01437S 

3 7 

©RuHCl (CO) CP (Ce H5 ) 3 ] 3 ^mSDU 7Km:^^iE^5 9 - 1 OMP a . 
mC^mMH^l 6 0-1 6 S-C. ^^]65 4^^(7)^'T?;4c^^P^Sr^fofc„ 

(p 1) J t-r^o 

(PI) <Dm4¥^:^S (Mw) «14. 9X10* ^ ^W5H^* (Mn) 
f*3. 5 9X10^ . (Mw/Mn) r^4. 15. H^JteS (Tjinh) »0. 

7 4. ;^f7;^^tait (Tg) {*2 2 1. 4'C-C'fcofc:o 

*fc. (PI) l-*3tt66- (2, 4-i^P« h'^rV^cn;:^/!-) - 6 -T1f 'l^ 

^i^i^n C9. 2. 1. 1" '. O''-^". 0^-M -<>'t?7*:»-l 2-J^>'-5, 

(I) (^#J-a--55 4 4^/l^/o> S-pt^/V-S-^ 
7V7^b7ix>5^n [4. 4. 0. I'^'V l'-'"] Kv^^:^7-3-3.>'lc**i-?)S3tm ( 
II) (Om^ii^ 5 6 fCo 

(PI) ^ ^H-NMRl;iJ:9^*fUfc^^. :^uy^:^^mm^\^n 

-r^7i^mmmi9 9°M±x^^. *fc. ^#^(D^^tt^M6«ii-ioo%T?foo^ 

<^M2> 

i^^mMi^ (I) ^UTTiat5t^ (D) Xm^tl^e- (4-j5'nn-2-p«^/V:7 
^-^;.) _6-Tif— ^Vi^ViJ^n C9. 2. 1. 1^-^ . 0^'^°. O^ M 
-12-^i^-5. 7-i?:t-:^5. OOg (15. O^y^/V) s (H) 
X±Wmj^ (C) -T?^$tvS8-7«^/V-8-7« [4. 
4. 0. 1^'^. l'-'"] Vy^^-3-=^'^3- 48 g (15. 0 ^ U ^/V) . 5)^4^3 
@5^Ji:L-Cl— '^f^-fe^'O. 19g. *5j;t;«^Ji!Utb/V'^>'6 6 gtr^memUfcS 
Jt^SSS^^:tfc52.^9^^ 1 0 Q-ClciPl^u^ r<D^miJ:. m^mmtl^x. h y ai^^/t-T/i- 

^cne^i.^b/Voi^'^ (0. e^/V/L) 0. 16mL. ^XXJ^y^ ^ 

(O. 0 2 5^/V/'L) 0. 44mL^;&n;tx 80'C-e4^ 



wo 2004/044029 1 



CT/JP2003/014375 



3 8 



^m^m (Mn) \t3. 4 9X10* . ^^M^^ (Mw/Mn) }*3. 0 TT^feofd 

o 

litl 6] . 



(D) 



O CHa 




^m^^^ m-^i^ (p 2) J t-r^o 

M^W^ (P 2) (DM&^^^M. (Mw) Jil 0. 3X10*. (Mn) 
J^a. 5 0X10* . 5H^4^* (Mw/Mn) it2. 9 4, S^JfeS^ (rjinh) ttO. 
5 8. ^y:^^MM. (Tg) }*2 15. O'C'CSjofCo 

^fc. fi-a-^ (P2) lC*3ltS6- (4-iJ'nn-2-p«^/V7a.::^/l-) - 6 -T1f- 
-^^-i^iXiJ^n C9. 2. 1. l'''^. O'^-^". 0*-M 2-^i^-5. 7 

-i?:^i^{j:^3SE-r5«f5tm^a (I) <Dm^-i!>^3 7. 2^/V%. 8-p«^/1--8-P« h^^^ 
;i{7^V;}?=/l.xh7i>'^n C4. 4. 0. l*'". 1^'^°] V'7':^-3-=^^^\^}Mm'r^m 
m^i^L (II) <Z)#J-^;J)5 6 2. 8*>'^%-t?&ofCo 

*fc. (P2) ^ »H-NMRlciJ;!9^=fclfUfci^:i:. ^w:7^ ^'ffiH^-^i-^ 

„ m^i^ (P2) 05 »H-NMR:^^iJ' h/i-lll*3j;tJ«I R^^^ti' b>'^ia=Sr^lx^ti.|il3:}3 

J:OT4l3:^i-o 
<S^M3> 

(I) i:UTTIBS5t^ (E) -e^$tb56- (2. 6 
) _6-rif— ^^-^i/^n C9. 2. 1. l^-». O'''^". 0*-« ] -^i^^ 7^:^7-1 2 
_3^./_5, 7-t;?:^:^5. OOg (14. l^P^/V) s (ID ^U-C_b|2 



wo 2004/044029 





'CT/JP2003/014375 



3 9 



«at^ (C) T^$tv5 8-p«f^/V-8-p« b=ar->;«7/V3j?— [4. 4. 0 
. l^'^. l^'^"] \^'f:fJ-3-=^>3. 28 g (14. i^y^/v-) . ^"f-m^w^it 

U-C 1 -^^-kl^O. 2 0 g . ^XXmi^t LT h/V:ti^3 4 g ^^^gi^Ufc^JS:^ 

icffia.;^. 8 o'cicipfib^o :i<D^^\:i. m^mmtvx. hy^i^/i/r/v^^^j^i^ 

(0. 0. 0 7mL. :fej:t;«7«i5'/— /V^T^-fb^X^^ 

7^>'<Z>h/V3i>'^S?^ (O. 0 2 5^/V/L) 0. 2 4mL^iPx.x 8 O'C'CO. 5^F^^ 

mhfiti/^i-^^i^^>'m^M.-^W(Dmm^^^^m (mw) t*. 2 6. 3x10* . ^ 

(Mn) t*. 3. 3 5X10" . ^^M^^ (Mw/Mn) fis 7. 8 



rm'^<2^ (P3) J t-r^o 

mB-i^ (P3) ©m»¥^:$H=-* (Mw) it.2 6. 0X10" . m^i^^M (Mn) 
tt4. 5 0X10" . ^^6^^ (Mw/Mn) f*5. 7 8. WP^^I^ (jjinh) l:il. 
12, if^^^^^MM (Tg) J*2 0 5. I'CTfcofCo 

^fd. m^i^ (P3) iS:*3{t§6- (2, 6-i;?7«^7l^:7aic:^/V) - 6 "Tif — -^ViJ^ 

C9. 2. 1. 1^'V 0^'^°. 0"* ' ] -<>'^7*;&-l 2-rc>^-5. 7-i;^:^ 
>Jc:S5l5i-S=»l5t^^£ ( I ) (Dm^a^ 3 4. 7 8 - ^ 8 - ^ h 

zz-Ay^rVy^y^^xx [4. 4. 0. l^-". l'-'°D Kt^;^- 3 -ai:/icS5fEi-5«l5t¥'jS: 
(ID (DfiJ-a-:dS 6 5 . 3^/v%-efco^c„ 



Wbl 7] 



(E) 




wo 2004/044029 




'CT/JP2003/014375 



4 0 



(I) i:U-CTIB«]lt^ (F) X^m^tl^G- (4-:/n^-2, 6-^;?^ 
-6-T1f— <i^i5'i^^n C9. 2. 1. l^-'. 0'-'\ O'-'-i^l^ 
^y'^-12-=^'y-5, 7-i^:e-V5. OOg (12. 1 5 y ^/V) , (II 
) iUT±IBItitS: (C) -e^^^as-pt^/V—S-pi h^->:^^/V-^^/l^b9^>i5'i=' 

[4. 4. 0. i''-^. i"''"] K7*:i&-3-^:/2. 80g (12. i^y^/v)>5> 
^mmmitVXl ^^-fevo. iSg. :}3J:tJ«^a:bTh/i':=^:^3l. 2gSr^^ 

'^/VT/V^^li^-i^cDh/Va^i/^ (0. 0. 1 2mL. *3J:tJ«;'«i5^y— /Vfg 

'l47^'fb^i^^:^7'^<'5h7V:3i:/^|^ (0. 0 2 5^/V'/L) O. 3 9mL^^iq;^> 8 0 

nhf\^f^y/i^^^^^>m^m^^(Dm.m^i^^^ (mw) 1 1. 2x10*.^ 

(Mn) fi. 5. 7 7X10'' . ^"f-^^^ (Mw/Mn) {i> 1. 9 4T-fe 



Wbl 8] 



mm^ (F) 




0 CHg 



0 CHg 



wo 2004/044029 'j^j^ 

4 1 

mm-^^^ rm-a-fls: (P4) j t-r^o 

(P4) (omsm^^^m (mw) o. ixi ^ ^m^^^m (Mn) 

i-t4. 4 1X10*. 5H^*^* (Mw/Mn) »2. 29, H^HfeS (^jinh ) i-^O. 
5 6. :^f7^^?iJ? (Tg) f*2 2 5. S'C-CfcoySio 
*fc, m-a-ft: (P4) le:*3ttS6- (4-:^n^-2, 6 -i^p^^/^^:*^-/!^) -6- 

h:¥v';(7/v.^=/i'7^h7^/i5^n (4. 4. 0. 1^-^. 1^ *°) ^^7^:^-3-^1^^^.^^ 
•t^mikmiL (II) <DfiJ^dS6 3. 4^/^%-efcofCo 

m-^ft: (P4) ^ ^H-NMRlcJ;«9:^*lfUfc^m. ;^-i/7>f ^^tt-SJS'^^^:>?|• 
o M-^ft: (P4) "H-NMRX^jJ' h/k^*3j;t;t I r;^^:J^ h/^^^Sr^tt-etl^l^ 7*3 

J:-a«ia 8 
<ISISM5> 

#5£**<*: (I) i:bTTIB^5t^ (G) -e^$ttS6- (4-i^nn-2, 5-i^7« 

h:3e^>':7:..=.7V) - Q -T^—O^^ ^ C9. 2. 1. 1 ^ . 0^'^°. 0 *' M 

2-3^^-5, 7-i;^;^-V8. 62g (2 1. 6 5: y ^/V) s ( 
II) tVX^Wm^ (C) -C^$ttS8-^^/V-8-p« h'ariX;^7/W7i^'::^/V-xb7i/j5^ 
n C4. 4. O. l^ V 1''*°] h'y^:^-S-=^>5. OOg (21. 6^y^/l^). 
^^*TO^Jt UTl -^'^r^VO. 2 7 g. *5<ttJ«^^U-Cb/V':3iV3 1. 3 g Sr^ 

^^/VT/V^ = !J'-^<?5b>'l^^>^^ (0. 6^/V/L) 0. llmL. *3 J;t;«7< ^ — 
ig'|47^'fb^>i5^:^Xi^© b/V^i^^ (0. 0 2 5^7^/L) 0. 3 5mLS:*P;t. 8 

o 

#p5tbfe//i'3H/v^>'IS^m^f*:<^Ml:^^4>^^l: (Mw) f*. 15. 8X10'' , ^ 
(Mn) 3. 3 5X10* . 5H^fi^^ (Mw/Mn) f*. 4. 7 3-efe 



^^CT/JP2003/014375 



wo 2004/044029 



m 



'CT/JP2003/014375 



4 2 



iitl 9] 



O OMb 




iMe 



CI 



^S-a-ft:^ rm-a-f^ (P5) J ^;-f-5o 

m-g-ft: (P5) (??m*TO:^^^* (Mw) «1 1. 8X10'' . (Mn) 
r±3. 6 9X1 0* . (Mw/Mn) Ji3. 1 8 . S^Jfe^ (77 inh ) . 

5 0. (Tg) ri2 1 5. O'C-efcofco 

^-r^-^i^^cy^u C9. 2. 1. 1^'^. 0^-^°. 0^'' : ^:y^y':^-i2-=^>' 
-5, 7-i^:*-:/l-*5l5t-S=P5t^'l& (I) (Om^-d^4.1. 6^7V%. 8-p«^/V-8- 
pth^af.v^&zv^^^/VT^h^'^'iJ^n [4. 4. 0. 1^-". K7^;&-3-^:/l^ft 

m-r^mi^m± (n) (^^fj-a-^o^ss. 4^/v%-efeofco 

„ (P5) (O iH-NMR;=^-<i5' b/^ia^3j;T^IR:^-<i5^ h/H§l«r-?rtb^*l'^9*3 

j:t;«ia 1 0 K^-to 



(I) a:UTTiait5t^ (H) X^m^tl^G- (2-^^/V- 5 b^rv/ 
-6-T1f-^V>5^Vi5^ti C9. 2. 1. 1 » . O'^- 0*'^ 
^ ^iy^y^':fy-12-:^^^-5, 7-?^Je-^^5. OOg (12. 1 ^ P ^/V) , #^^4 
(II) i:UTJilB«3t^ (C) -C'^$tL:5 8-7i^/V-8-p« b^i/:^7/i^^'^/^7^b7 



wo 2004/044029 




• 



'CT/JP2003/014375 



4 3 



i^i^n [4. 4. 0. K7^;?7-3-:nV8. 13g (12. l^P^/V 

) ^ ^^mm^Mt VX 1 -^=3f-fei^o . 2 7 g > *3i:T;«^^^^ b-C 12 0. 8 

g ^^^f^bf^:Kl^?^^^:^fcii^^ 8 ot:ii:ApfiUfc„ :L(omjt^m^. mmmti^x 
mh^tcy/i^^/T^^i^mmmB-woymm^m^A (mw) 20. 0x1 ^ 

spi^r^-^* (Mn) 2. 3 1X10" . ^^M.^^^ (Mw/Mn) 8. 6 6-t?fc 



^m-^^ rm-a-i*: (P6) j i:-rso 

(P6) coM^p:^^^* (Mw) r*2 6..5XlO* . ^^^^^ (Mn) 
f^4. 2 1X10* . ^^»^^ (Mw/Mn) J*6. 3 0. (rjinh) \^0. 

9 7. ;5f^;^^m^ (Tg) (:i2 1 1. e'C-C'feofCo 

m-a-f^^ (P6) lJ:*3}tS6- (2-7J^/V'-5-p« b^i/;&/^^->'^^^=>'i^) 
_6_^^^ — ll^^i^^n C9. 2. 1. l''-'. 0"'^°. 0*-" ] ^i^^ 7^:^7-1 2- 
^^_5, 7-i?::e-Vt^*355-f-5«at^{i (I) (Dm^f)^44. l*/^%^ S-T^^/V— 
8-p«h^^y;t77W7K:=^/V'Xh7^>^n C4. 4. 0. 1 ^- ^ . 1 ^- Kx;^7-3-3.>' 



Wb2 0] 




wo 2004/044029 '^(^ ^^CT/JP2003/01437S 

44 

\Z.^^-t^mi&^^ (ID OfiJ-a-J^S 5 5 . 9^/V%-Cfeofc„ 

->^X2 [4. 4. 0. I''-". K7*;«/-3-rci/'5 0 g. 5>^»i3Si5^PJi:UTi 

— ^^-fe V 3 . 6 g s ^^Xmi^t 1 0 0 g ^^^g^Ufd^^lZlffcai 

(0. 0. 09mL, jo j^tJ?^ iJ^Z-zV^lfe^^b^ V>?';^7^^<Z> 

b/V^:/^ (0. 0 2 5^/V/'L) 0. 2 9mL^*P;t. 8 CCT? SI^K^^'frS ^ 

^m-^^is:!: rfi^^*: (p 7) J t-r^o 

m^i^ (P7) (DMVfi^'^^M. (Mw) f*5. 6X10* . ^¥^^^^4 (Mn) W: 
1. 7 5X10* . ^m^^ (Mw/Mn) fiS. 2. (Tg) J^il 6 

7'C-T?fcofCo 



n-6m}^immi-^hfh-nim^i^ (pi) ^m^w^ (p7) (D#>!r^h/i'::'^ 
fci#> Tg + 1 o'CiiJtfc^m^-efeSo 



wo 2004/044029 ^PCT/JP2003/0 14375. 

4 5 

RA2 1DHJ ^fflV\ mmtfrAn (An = nx -n, , : mW:fj\^<^B1^^, n. 





CC) 


m 


MiitA n 
(550nm) 


mmmi 


2 2 1. 4 


1. 7 


5.0X10-* 


mmm2 


2 15.0 


1. 7 


12. OX 10-* 


mmms 


2 0 5. 1 


1. 4 


6.4X10-* 


mmm4 


2 2 5. 3 


2. 0 


- 0.3x10"'' 


mmms 


2 15. 0 


1. 7 


5.5X10-* 


m^me 


2 11.6 


1. 7 


9.3X10-* 




16 7.0 


1. 7 


31.4X10-* 



m:if>>hmh7!)^^x^\^. m^mi-mmmeiz.m^m^i^ (pd ~ (P6) 
s®#7.f/vAf*. jtii5J«3jii-^5S^i!|e (P7) j^y)fj:?>mwy^^\^J>^^^im\^x. v> 
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